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BACKGROUND OF THE INVENTION 

(1) Field of the Invention 

The present invention relates to a laminated draw-formed container having excellent shock resistance 

' aP “ 01 '*“ ana to a '» .he seme. 

vention relates to improving the shock resistance of a container which is produced by draw-forming a laminated 
material which compnses a metal plate on which a polyester film is laminated. 

(2) Description of the Prior Art 



r>iata a tl „ , he . r ! fore been produced b V subjecting a metal blank such as an aluminum 

p,aiu lo 31 ,eas « one stage of the draw working between a drawing die and 
a punch hereby to form a cup which consists of a barrel without seam on the side surface thereof anda bottom 

“ C0 " ne f h ed lto ,he barrel a unitary structure in a seamless manner and then, as reqSed. subSing 

has fiiJh °h 6 r nin9 between an ,ron,n 9 punch and a die thereby to reduce the thickness of the barrel It 
has further been known to reduce the thickness of the side wall by bending and elongating the barrel at the 

■££ “ rearaWi " 9 m l " sl0 “ .h. M of th. combln.. (J.p a „ es . p, M Pub _ 

been^lT 6 ' ‘"J “T °" * 3 widely employed method of applying an organic paint onto the cans that have 
inatini d; rf"* ^ been known a method of coating a side-seamless can with an organic material by lam- 
rnating a resin film in advance on the metal blank before it is being put to the forminq Accordino to Jananaco 

Pf P“ b ' fcai “ N °- » Pdy-tt- film derived fnm.’lpWhlTZd^SlXS 

has Zhf h 0 " 8 T et81 blank ' ,n Pr ° dUCin9 r6draw ' formed “"s b y Uncling and elongation, furthermore therJ 

S ’£ 1 £ .SC 0 "’" ““ 3 Wa,e *“ » «•*»“• • *4 Pfienotlcs, . 

thar^S! 09 ‘V 3 ^/ 1656 Laid - 0 P en Patenl Publication No. 101930/1991 filed by the present inventors 

. . f ( ee i" escr,bed a c° ated metal p ,ate for cans comprising a laminated material of a metal plate a 

laver^at ayerC °^K St,n9 Chtony ° f 3 " 6thylene tere P hthalate unit. and. as required, an adhesive primer 

has an ?ravdSf bebvee " the metal P ,3te and the Polyesterfilm layer, wherein said polyester film layer 
has an X-ray diffraction intensity ratio as defined by the formula, ’ 

. . , . v R x = VIb 

fCuK „ y r l 6 ' n ' A ,S t an X ‘ ray diffr3Ction intensit y by tha diffraction plane having a plane gap of about 0 34 nm 

is an X r a Z?T n an ? ,S fr0m 240 to 280) which te in P ara,,el with ,ha surface of the polyester film and 
riiffr ? X y <drffra f t,on intensity by the diffraction plane having a plane gap of about 0 39 nm (CuKa X-rav 

2 om 05 m 9 5 ,S t 2150 *° 240) WhiCh iS " Para,le ' with tbe surface of the polyester film * 

of from 0.5 to 15, and has an anisotropic index of the in-plane orientation of crystals of smaller than 30 

b, th .rT; T , b ' a *, b c °“ d “* h “ f— * id .dv.no. „ IdblS, m to d™«, M 

by the tools during the step of draw-forming. The portions where the coating Is damaged permit the meta^ to 

exposed actually or latently; i.e., the metal elutes out or is corroded starting with these portions In Dro- 

Sn Of rt MK 0305 ’ fUrtherm0re> there fak6S p,ace 3 pl3s * ic such fhat thl s^e E^aSs in t^ 
t he oiLTt « 6 ' 9 ? ? h8 030 6nd th6 SiZ6 conlracts in *•» circumferential direction of the can. In fact, however 
6 P .. f ow det cnorates the adhesion between the metal surface and the organic coating Moreover re^ 

Such a lenH C3US6S th6 adh6sion btltmen them *° decrease with the lapse of time 

Such a tendency appears particularly strikingly when the content is canned while it Is hot or when the canned 
content is heat-sterilized at low to high temperatures. 

With the draw-formed can made of the above-proposed laminate of a polyester consisting chiefly of a doIv 
butene terephthalate (PBT) unit, the film layer adheres well to the metal substrate when the degree of ervs- 

the'f ite> tetT* ' S h S h-T h eSSed ‘° b ® Smal1, and the laminated mate ri a ' can be worked fairly favorab* However 
ISvethJ y * Xh ' s'l! ^ Pr0perty a9a ' nSt th6 corrosive components which is aboJt one-half that of the 

sive components and can be worked fairly well. When a time passes after the content has been filled in the 
In this specification, the dent resistance stands for a test for examining whether the coating of the con- 
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tainer withstands the breakage or the peeling when an Impact or a shock is given to the container to such a 
degree that leaves trace of hit, and is a very important test for evaluating the practical durability of the cans. 

SUMMARY OF THE INVENTION 
5 

The object of the present invention therefore is to provide a draw-formed container made of a polyester 
film-laminated material that exhibits excellent shock resistance irrespective of the lapse of time, and particu- 
larly excellent dent resistance and barrier property against corrosive components, as well as adhesion to the 
metal substrate and various workabilities in combination, and to provide a process for producing the same. 
io According to the present invention, there is provided a draw-formed container obtained by draw-forming 
a laminated material of a metal plate on which a resin film Is laminated into a cup with bottom, wherein a lam- 
inated draw-formed container having excellent shock resistance is characterized in that said resin film com- 
prises a polyester composition which contains a polyethylene terephthalate component as a chief component 
and further contains a polyethylene isophthalate component and a polybutylene terephthalate component, and 
is said resin film has a density of from 1 .32 to 1 .39 g/cc at any part of the container and has, on the upper part 
of the container, a trans ratio of ethylene glycol residue of from 0.1 to 1.5 as found by the ATR (attenuated 
total reflection) method. 

According to the present invention, furthermore, there is provided a process for producing a laminated 
draw-formed container having excellent shock resistance comprising deep-draw-forming a laminated material 
20 into a cup with bottom between a punch and a die, said laminated material being obtained by laminating onto 
a metal plate a biaxially drawn film which comprises a polyester composition which contains a polyethylene 
terephthalate component as a chief component and further contains a polyethylene isophthalate component 
and a polybutylene terephthalate component, and, as required, reducing the thickness of the side wall of the 
cup by bending arid elongation or by ironing in the final step of draw-forming, and then subjecting the film 
25 layer of the thus formed cup with bottom to at least one stage of heat treatment at a temperature of the melting 
point of the polyester composition ± 20°C. 

In the polyester composition from which the film is formed according to the present invention, it is desired 
that the polyethylene terephthalate (PET) component is contained in an amount of from 60 to 97% by weight 
and, particularly, from 65 to 97% by weight, the polyethylene isophthalate (PEI) component is contained in 
30 an amount of from 1 to 39% by weight and, particularly, in an amount of from 1 to 35% by weight, and the 
polybutylene terephthalate (PBT) component is contained in an amount of 1 to 39% by weight. In this specifi- 
cation, the component stands for the one that is contained as a blend as well as the one that is contained as 
a copolymerizable segment. 

According to the present invention, it is important that the polyester film that constitutes the laminated 
35 material contains a PET component as a chief component and further contains a PEI component and a PBT 
component in relation to the aforementioned properties in combination. 

The PET component is indispensable from the standpoint of barrier property of the coating against cor- 
rosive components and mechanical strength (tensile strength, modulus of a elasticity) of the coating itself, and 
serves as a chief component of the polyester composition. 

40 On the other hand, the PET component and the PBT component are indispensable for suppressing the 
crystallinity of the polyester film, for increasing the adhesion to the metal substrate, for enhancing the form- 
ability of the laminated material into a deep-draw-formed cup, and for reducing the thickness of the side wall 
of the cup. 

It is further important to use the above auxiliary components, le.; the PET component and the PBT com- 
45 ponent in combination. That is, the PET component works to decrease the rate of crystallization of the poly- 
ester and to improve the formabDity and adhesion without substantially decreasing the barrier property of the 
polyester film against corrosive components. For instance, a two-component type composition consisting of 
PET and PBT exhibits good dent resistance but exhibits poor barrier property of the film layer and poor adhe- 
sion to the metal as shown in Comparative Example 7 appearing later. However, the three-component type 
so composition consisting of PET, PEI and PBT of the present invention effectively eliminates the above defects 
as demonstrated by the working examples. 

On the other hand, when a polyester fijm of a two-component type composition consisting of PET and PEI 
is used, the laminated draw-formed container exhibits relatively good shock resistance (dent resistance) just 
after it is formed, but it was found that the dent resistance decreases drastically after a passage of time from 
55 when the container is filled with the content (see Comparative Example 2 appearing later). When the three- 
component type composition is used by blending the PBT component as contemplated by the present inven- 
tion, on the other hand, the dent resistance after the passage of time is greatly improved as demonstrated by 
the working examples. 
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■, th « Present invention, it is important that the film composed of a three-component type poly- 

“ mp ° S " 0n 0f PE T' PEI and PBT has a den sity over a range of from 1.32 to 1.39 g/cc at any part of the 

Zn he « a ^ meaSU d6nSity 9radient meth0d ’ 17,31 fe - when tha density of the film layer is smaller 

ol corZiZ enH n9 |^ / O' TT™** to ,ose the •«"»* Property (particularly, increasing the tendency 

of corrosion), and is likely to be broken which becomes a cause of leakage in the step of wrap-seaming which 

When^he dens^v of Z n T Pr0dUCti ° n ° f canned producte < see Comparative Example 7 appearing later). 

fflm^ay e ^ofl he^ HR nn/iinr T* tHa " ^ abov * ra " 9e ' ° n the olher hand - cracks develop in the 

layer of the BHR portion during the wrap-seaming (see Comparative Example 5 described later) 

ii~ 5 ,! 9 k Pr6Sent inVenti ° n 38 described above - 11 is essential that the film layer has a density that 
bes within the above-mentioned range at any part of the container and further has, at the upper part of the 

Zm metho^from ' t°he stl’ T* ? 7? 7'““ ° f ’ ^ M t0 15 as found by the a « a nuated total reflection 
22 ™ l h ° d :l! m 7 S ! andp0lnt of dent resistance and corrosion resistance of the container, and wrap- 
— — •iiaiiu6 (iddKuyo resistance). 

~JJ e e ‘ hylane 9lyco1 residues ^ist in the polyester in the bans form and in the gauche form. In this speo 
residues in then"! 7° 10 the .° ne * hat is measured in a working example described later. The glycol 
cjfjed bv ha ™ nr 7 arran9ed ,n ,he h 303 form whe n they are crystalline. However, the method 9 spe- 
2m the h r ?H •’ l e -* the trans rati0 found by the ART method has a meaning which is different 
nZ b«2 nnth H rySta lEat r determined by tha so-called density method. That is, the degree of crystal- 

hSne l nSlty m h ° Stand f0r an avera9e de9ree of crystallinity of the whole film layer (whole 

thidmess) whereas the trans ratio based on the ATR method stands for a degree of crystallinity of the verv 

;:~ y ' 1 ' 5 f ‘° 4-0 thiCk) 0,the film - M °reover. the portion to be measured is specified to be the 
I 011 " C ° n ? er ' I h,S ' S because ’ the monoaxial orientation due to the draw-forming tends to remain 
tainerfZ “ 3 P ° rti ° n 10 ** wra[>seamed to tha closure is the upper part of the con- 

yy bed / ba ‘mns ratio of the polyester layer at the upper part of the container is greater than the above- 
mentioned range, he film tends to be cracked at the BHR portion of the container that is wrap-seamed to the 
rlZ rr riSe u 6 occurrence of metal corrosion and leakage. When this value is smallest han the above 

In the present invention, the density and the trans ratio of ethylene glycol residues of the polyester film 
the container have relations to both the chemical composition of the polyester composition and the heat- 

tereinbe™ “ d PBT abovc-medtioned weight retos. The letter relation will be described 

of tta i0n J rf ' ‘ f 6 draw ' formed container according to the present invention, the biaxially drawn film 

ooint „n° ( n ' 0ned po,yester “ laminated on a metal plate. The biaxially drawn film is used frorJ the stand- 

^t of lamination operation; i.e., the polyester film can be laminated on the metal plate constantly and main- 
taining a uniform thickness without developing coating defects such as swelling and wrinkles 

reouired thTtilJ ""‘TL* de ep-draw-formed into a cup with bottom between a punch and a die and as 
Zldl2fl 2 1 S ' de Wa " ° f the CUP iS reduC6d by bend » n 9 and elongation or by ironing in the 

2 n “ ,hod * md te,e "*“> »“<"* ™ i» too 

a m , oT^°' T.“"' * the cop with bollm, the, B (crowd is 

subjected to at least one stage of heat-treatment at a temperature of the melting point of the polyester corn- 

ZoZtellv m 2 spe f h icat,0n * ! he meltin 9 P 0 *"* refers to a temperature that is measure!! as a heatab- 
sorp ion peak by melting in the scanning-type differential thermal analysis DSC. When a plurality of heat ab- 

to PET/I that! 3re lb,ted ’ th8 me “ in9 P ° int StandS f ° r the h8at absof Ption peak temperature attributable 
th r , fif COr ? P ° nent ° f lhe fester. Through the heat treatment at the above-mentioned tem- 

perature. the film of the polyester composition exhibits the above-mentioned properties making it possible to 

t0 , the Pre b S8nt inventi ° n Which uses ,he above p0,yesler composition and the heat-treatment 

riraw-formerl containers made of the conventional polyester film-laminated material lose the dentre- 

ohZ H 3 “H 8 , 6 e9ree With the ,apse of time d “ a to a change in the fine structure of the amorphous 

t he no llf 6 P ° ly . eStar addrt,on t0 a conversion of the amorphous phase into a crystalline phase. In general 
the polyester molecular chains (molecular chain arrangements) in the order of severe! hundred angsfroTsas 
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a unit that form in the polyester, have been known as a physical aging, or environmental aging (not yet con- 
firmed crystallographically). When the pseudo-crystallization phenomenon develops, the area of the heat ab- 
sorption peak of DSC slightly increases due to the glass transition temperature (T g), and the peak shifts toward 
the high temperature side. 

5 In the polyester composition of the present invention, it is considered that the PET/I component or the 

PET/PEI component exists as a continuous phase and the PBT component exists as a dispersion phase due 
to the difference in the constituent units. That is, it is considered that they exist maintaining a so-called sea- 
island relationship, in he biaxially drawn film layer on the container just after draw-formed, the pBT component 
may exist in a drawn condition due to the drawing during the draw-forming. In the above-mentioned step of 
io heat treatment, however, the pBT component melts, first, and then disperses as fine particles into the fQm 
layer. Besides, it is considered that the PBT component exists as a fine crystalline phase in the final film layer 
since it has a larger crystallization rate than that of other polyester components. It is presumed that the crys- 
talline phase of the PBT component prevents the other polyester components from developing physical aging, 
or environmental aging or from being crystallized into larger sizes, thus contributing to improving the dent re- 
fs sistance after the lapse of time. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a sectional view showing a laminated draw-formed container according to the present invention; 
20 Fig. 2 is a diagram showing a sectional structure of the side wall of the laminated draw-formed container 
of the present invention; 

Fig. 3 is a diagram showing another sectional structure of the side wall of the laminated draw-formed con- 
tainer of the present invention; 

Fig. 4 is a diagram illustrating a step of redraw-forming employed for the production of the container of 
25 the present invention; and 

Fig. 5 is a diagram illustrating the sampling sites for measuring the densities of the laminated draw-formed 
containers. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

30 

Referring to Fig. 1, a draw-formed can of the present invention is obtained by deep-draw-forming (draw- 
redraw-forming) the coated metal ptate that was mentioned earlier, and comprises a bottom 2 and a side wall 
3. As required, a flange 5 is formed at the upper end of the side wall 3 via a neck 4. In this can 1, the sidewall 
3 has a thickness smaller than that of the bottom 2 due to bending and elongation. 

35 Referring to Fig. 2 which shows a sectional structure of the side wall 3, it will be understood that the side 

wall 3 comprises a metal substrate 6, an inner organic coating 8 formed on a surface 7 thereof, and an outer 
coating 10 formed on the other surface 9 thereof. Referring to Fig. 3 which shows another sectional structure, 
the side wall has the same structure as that of Fig. 2 but is different in regard to that adhesive layers 11a and 
11b are interposed between the metal surface 7 and the inner organic coating 8, and between the metal surface 
to 9 and the outer organic coating 1 0, respectively. 

In either case, the bottom 2 has the same sectional structure as the section structure of the side wail 3. 

Metal blank 

45 According to the present invention, a variety of surface-treated steel plates and light metal plates such as 
of aluminum are used as metal plates. 

As the surface-treated steel ptate, there can be used a cold-rolled steel plate which is annealed, put to 
the secondary cold-rolling, and is subjected to one or two or more kinds of surface treatments such as zinc 
plating, tin plating, nickel plating, electrolytic chromate treatment and chromate treatment A preferred example 
50 of the surface-treated steel plate is an electrolytically chromate-treated steel plate having a metal chromium 
layer of 10 to 200 mg/m 2 and a chromium oxide layer of 1 to 50 mg/m 2 (reckoned as metal chromium), and 
featuring excellent coating adhesiveness and corrosion resistance in combination. Another example of the sur- 
face-treated steel plate is a hard tin plate having a tin plating in an amount of from 0.5 to 11.2 g/m 2 . It is desired 
that the tin plate is subjected to the Chromate treatment or to the chrdmate/phosphate treatment such that 
55 the amount of chromium is from 1 to 30 mg/m 2 reckoned as metal chromium: 

There can further be used an aluminum-coated steel plate to which aluminum is plated or aluminum is 
press-adhered. 

As the light metal plate, there can be used a so-called pure aluminum plate or an aluminum alloy plate. 
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The aluminum alloy plate having excellent corrosion resistance and workability has a composition of from 0.2 

of Cu tSr* V ^ 5 % by Wei9ht ° f M9, 025 10 0 3 % by wei 9 ht of Zn. 0.15 to 0.25 % by weight 
the ohr^ Tl ?, “ ,S d6Sired that lhe li9ht melal P' ate is subjected to the chromate treatment 

as metal chromLin^ 0 ^^ 16 trea,ment such thal lhe amounl of chromium is from 20 to 300 mg/m 2 reckoned 

from 1 ? iif. !5! Ckne !! ° f th ® m6tal Plat6, l e -* the thickness (W of the bottom of the can generally ranges 
5" °’ 10 10 °; 50 n th0U9h 14 may vary depending on the kind of metal and the use of the container and 

- 10 ‘f in the 0386 ° f the •«*»*«* ***' P' a4a and should range from 0 5 

to 0.40 mm in the case of the light metal plate. 

Inner coating and outer coating 

as ™"“ n ' the fi ' m ° f ‘ he aforeme ntioned polyester composition is used at least 

as the inner coating or as both the inner coating and the outer coating. 

usert T ar^ eSt ! rC ^r P f iti0n 00,181815 0f three com P° nents 04 1 PET. PEI and PBT. For instance, there can be 

Sen^er?oWh e ir Tf'" 9 °, f 3 P °' yethylene te^phthalate. a polyethylene isophthalate and a poly- 
butylene terephthalate, or a tetracopolyester obtained by the polycondensation of a terephthalic acid esterof 

rr 9 / yC °i’ a " ,sophthalic acid ester of a " athylene glycol and a terephthalic acid ester of a 1 4-buta- 

oreferablv Th errB< ^ C °" 1pOS,t '° n conta,ns these three components at the above-mentioned weight ratio. More 

PE^mi,^n. f h e r er COmp ° S,,,on contains the PBT ^ponent in the form of a blend, and contains the 
PEI component in the form of a copolymer with the PET component. 

f 1 o PP I® d the “ nta [ ner to form a coating layer, the polyesterfilm should have an inherent viscosity 
W of from 0.5 to 1.50. and particularly from 0.50 to 1.10. From the standpoint of barrier property against co* 
rosive components and the formabBity, furthermore, the film should, generally, have a thicknesl of from 1 to 

100 pm and, particularly, from 5 to 70 pm. m 1 10 

hi Jr* 6 standp ° int of lamination operation, it is important that the film that is laminated must have been 
biaxially drawn. The d egree of biaxial odanBllon aaa be confirreed b, ,ha X-ray ddfreefta, reefbod 
fluorescence method, double refraction method, density gradient tube method or the like method 

such as e a nTn?hi^ Wn f " m T,? ° f C ° Ur8e be b ' ended With b,endin9 a 9 ents * ha ‘ have been known per se. 

8 ® a " ant| - b 'ocking agent like amorphous silica or the like, a pigment like titanium dioxide (titanium white) 

tl k ',r riOUS antista tic agents, and a lubricating agent according to a known recipe. 

cooolvester film^fh ^° radhes '° n ia t0 be used, it is generally desired to treat the surface of the biaxially drawn 
T*T f JT lh . discharge in order to enhance the adhesion of the adhesive primer to the film 

thanTdyneS! ar9e 6n ‘ Sh ° U,d * ‘° 8UCh 3 deQree thatthe wel tensi,e force ‘hereof is greater 

help^inJraaS^Tht 1610 * e f ,hef | ilmwith a P |asma > w » h "a™, or with any known surface treatment that 
* JT ° f ^ T 9 SUCh 38 ° fa m ° dified P° ,yesterresia to increase the adhesion, 
to the • f ,, e ed polyester composition is used as the inner coating only according 

se in thromdu^o r"’ T te US6d 38 th ® ° Uter COatin9 any outer paint which has been known pe! 

' 3 P° lyesterfilm which has been known perse, orany other plastic film. Examples 

al ^ nh^ V n u U t e a m08ettin9 re8in paintS * hat have heret °fore been used in the production of cans such 

rasfn a mll^ • re8 ' n ’ “I"" ^ 3 xy,e " e -fo"" a ' da hyde resin, a ketone-formaldehyde resin, a urea 
resin, a melamine resin, an aniline resin, an alkid resin, a guanamine resin, an unsaturated polyester resin an 

pain^aTh ernf^ 9 TV resin - a bismaleimide resin. an olec^resin^s 

aCTyUc pamt ’ and a therm °setting vinyl paint which may used alone or in a combination 

Adhesive primer 

ex ^ b ® adh . eSiVe Pri T®[‘ hat is provided as desired between ‘he polyesterfilm and the metal blank exhibits 
excellent adhesion to both the metal blank and the film. A representative example of the primer paint that ex- 

Phend^dehld '°d and “' rOSk>n resistance is a phenol epoxy-type paint which comprises a resol-type 
p end-aldehyde resin derived from various phenols and formaldehydes, and a bisphenol epoxy resin and to 

tb L Phen01 reSin 3nd the ep0xy resin at a wei9ht ra0 ° of from 50:50 to 5:95 
ana, particularly, at a weight ratio of from 40:60 to 1 0:90. 

The adhesive primer layer should be formed, usually, maintaining a thickness of from 0.01 to 10 urn 

The adhesive pnmer layer may be provided on the metal blank or on the polyester film in advance. ’ 
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Method of production 



According to the present invention, the biaxially drawn polyester f0m and the metal blank are laminated 
together. For instance, the two members are laminated together by being press-adhered under the condition 
5 where the surface only of the film in contact with the metal blank is melted. In this case, the metal blank is 
heated in advance at a temperature higher than the softening- point of the polyester (heat-setting temperature 
of the film), and the laminated material is quickly quenched just after it is laminated. 

According to another method, furthermore, the biaxially drawn polyester film and the metal blank are lam- 
inated together by being press-adhered via the adhesive primer layer that is provided for either one of them. 
io The thus obtained laminated material is subjected to the draw-forming according to a means which has 
been known perse. According to the deep-draw-forming (draw-redraw-forming) as shown in Fig. 4, a predraw- 
formed cup 21 is held by an annular holding member 22 inserted in the cup and by a redrawing die 23 positions 
thereunder. A redrawing pinch 24 is provided in concentric with the holding member 22 and the redrawing die 
23, and so as to go into or come out of the holding member 22. The redrawing punch 24 and the redrawing 
15 die 23 are moved relative to each other so that they are in mesh together. 

The side wall of the predraw-formed cup 21 is bent at right angles toward the radial direction from the outer 
peripheral surface 25 of the annular holding member 22 passing through a curved corner portion 26 thereof, 
passes through a portion defined by the annular bottom surface 27 of the annular holding member 22 and 
the upper surface 28 of the redrawing die 23, and is bent nearly vertically in the axial direction by a working 
20 corner portion 29 of the redrawing die 23, and whereby a deep-draw-formed cup 30 is obtained having a di- 
ameter smaller than that of the predraw-formed cup 21. It Is further possible to reduce the thickness of the 
side wall by bending and elongation. 

In the case of the deeprdraw-formed can, the draw ratio defined by the following formula, 




wherein D denotes the diameter of the laminated material that is sheared, and d denotes the punch di- 
ameter, 

should be from 1.1 to 3.0 through one stage, and should be from 1.5 to 5.0 as a total. 

Through the bending and elongation, the thickness of the side wall of the can should be reduced to 5 to 
30 45 % and, particularly, 5 to 40 % of the blank thickness (te). 

According to the present invention, the draw-formed container is then subjected to the heat treatment un- 
der the conditions mentioned earlier. The heat treatment can be carried out by using a known heating device 
such as an infrared-ray heater, a hot-air circulation furnace, an induction heating device or the like. The heat 
treatment can be carried out through one stage or through two or more stages. 

35 It should be well comprehended that according to the present invention, the container after the heat treat- 

ment needs not be quickly quenched. That is, though the film and the laminated plate can be quickly quenched 
with ease, the container which has a three-dimensional shape and a large heat capacity due to metal requires 
cumbersome operation for quick quenching when it is to be carried out on an industrial scale. According to the 
present invention, however, the crystal growth is suppressed owing to the aforementioned actions even with- 
40 out the quick quenching, and excellent properties are obtained in combination. As required, however, there 
may be employed a quickly quenching means such as blowing the cold air or sprinking the cold water, as a 
matter of course. 

The invention will now be described byway of the following.examples. In the following Examples and Com- 
parative Examples, the densities, inherent viscosities and trans ratios of the samples are measured in com- 
45 pliance with the methods which are described below. 

(1) Density 

The values are measured at 23 °C after two hours by the density gradient tube method. The sampling sites 
so are as shown in Fig. 5. The upper part and the lower part of the can are cut in a direction at right angles with 
the direction in which the metal plate is rolled. As for the bottom of the can, the central portion was cut meas- 
uring 3 mm x 3 mm. After the outer coating is removed by grinding, the thus cut metal layers are dissolved in 
a 50 %-diIute hydrochloric acid followed by drying in vacuum for at least 24 hours to obtain free films. 

55 (2) Trans ratio 

The infrared-ray absorption by the surface of the film (surface layer and the layer on the side of the metal 
plate) is measured by the FT-IR, ATR method, and the trans ratio Is found according to the following formula, 
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Trans ratio = 

*1407 

where, 

*973 : absorption intensity at 973 cnr 1 

I 1407 : absorption intensity at 1407 cnrr 1 

The sample of ATR measurement has a shape measuring 10 mm in the direction of height of the can and 
25 mm in the circumferential direction of the can. The sample is so mounted that the infrared light is incident 
from the circumferential direction of the can. 

(3) Inherent viscosity 



. ^ inherent v ' scoslty M is found from an extrapolation value of a viscosity/concentration curve measured 
ai 30 ~C by dissolving the tree film cut from a predetermined position of the can in orthochlorophenol. 



[ti ] = lim 
C*0 






sp 



C 



lim 

CtO 



^ ' V 
% c - 



lim 

00 



lo M, 



ml > 



g 



wherein, 

r\ : coefficient of viscosity of the solution, 

no * coefficient of viscosity of the pure solvent, 

T|sp •' specific viscosity, 

■Hr : relative viscosity. 



(4) Dent ERV (Enamel rater value of dented portion) 

The can filled with water is preserved in an atmosphere of 37 °C for one week. Thereafter, the bottom of 
the can is cut out and is brought on its inner surface side in contact with a silicone rubber having a thickness 

cIo-T and 3 hardness of 50 ° al room temperature under humid condition. A steel ball having a diameter of 
5/8 inch is placed on the side of the outer surface, and a weight of 1 kg is permitted to fall from a height of 40 
mm to effect the impact dent working. 

The degree of cracking of the polyesterf ilm at the impact-worked portion is measured in terms of a current 
value by applying a voltage of 6.30 V, and an average value is found from five such cracks. 

(5) Cola preservation test 



The can filled with cola is preserved at room temperature for one week. A steel rod having a diameter of 
mm is placed at the bottom radium portion, and a weight of 500 g is permitted to fall from a height of 60 
mm to give impact thereto. The can is then preserved at room temperature and examined for its condition after 
three months and after one year, respectively. 

(Example 1) 



A biaxially drawn polyester film of a composition shown in Table 1 (a biaxially drawn f 8m composed of a 
ended resin of a polyethylene terephthalate/isophthalate copolymer and a polybutylene terephthalate drawn 
at a ratio of 3.0 in the vertical direction and 3.0 in the lateral direction) having a thickness of 25 um was heat- 
iammated ata melting point of the film onto both surfaces of a tin-free steel (TFS) plate having a blank thickness 
of 0.165 mm and a refining degree of DR-9, and was immediately cooled with water to obtain a metal plate 
having an organic coating. A petrolatum was applied onto the coated metal plate from which a disk havinq a 
diameter of 179 mm was punched to obtain a shallow-draw-formed cup at 80 «C in a customary manner. The 
raw ratio in this step of draw-forming was 1.56. The draw-formed cup was then preheated at 80 °C and was 
subjected o the primary and secondary redraw-forming steps for reducing the thickness. The redraw-formina 
steps were carried out under the following change. 
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Primary redraw ratio 


1.37 


Secondary redraw ratio 


1.27 



The thus obtained deep-draw-formed cup exhibited the following properties. 





Diameter of cup 


66 mm 




Height of cup 


128 mm 


10 


Change in the thickness of side wall 


-20% 



15 



(with respect to the blank thickness) 

The deep-draw-formed cup was domed at 80 °C in a customary manner, heat-treated at 210 °C, left to 
cod, and then the opening edge was trimmed, printed on its curved surface and flanged, thereby to obtain a 
350g two-piece can. The can was then subjected to the denting test, filled with cola, preserved, and was ex- 
amined in regard to the inner surface condition thereof and leakage. Table 1 shows the properties of the cans 
and the results of evaluation. The preservation test showed no particular abnormal change of the cans. 
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25 



(Example 2) 

By using a metal plate having an organic coating obtained by laminating a polyester film having a compo- 
sition shown in Table 1 (the same blended resin film as that of Example 1 except the composition, drawn at 
a ratio of 3.0 in the vertical direction and 3.0 in the lateral direction), the same procedure was carried out as 
in Example 1 but under the heat treatment conditions shown in Table 1 . Properties of the cans and the results 
of evaluation thereof were as shown in Table 1. The preservation test showed no particular abnormal change 
of the cans. 
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(Example 3) 

By using a metal plate having an organic coating obtained by laminating a polyester film having a compo- 
sition shown in Table 1 (the same blended resin film as that of Example 1 except the composition, drawn at 
a ratio of 3.6 in the vertical direction and 3.6 in the lateral direction), the same procedure was carried out as 
in Example 1 but under the heat treatment conditions shown in Table 1. Properties of the cans and the results 
of evaluation thereof were as shown in Table 1 . The preservation test showed no particular abnormal change 
of the cans. 
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(Example 4) 

By using a metal plate having an organic coating obtained by laminating a polyester film having a compo- 
sition shown in Table 1 (the same blended resin film as that of Example 1 except the composition, drawn at 
a ratio of 3.0 In the vertical direction and 3.0 in the lateral direction), the same procedure was carried out as 
in Example 1 but under the heat treatment conditions as shown in Table 1. Properties of the cans and the 
results of evaluation thereof were as shown in Table 1. The preservation test showed no particular abnormal 
change of the cans. 

(Example 5) 

By using a metal plate having an organic coating obtained by laminating a polyester film having a compo- 
sition shown In Table 1 (the same blended resin film as that of Example 1 except the composition, drawn at 
a ratio of 3.6 in the vertical direction and 3.6 in the lateral direction), the same procedure was carried out as 
in Example 1 but under the heat treatment conditions shown In Table 1. Properties of the cans and the results 
of evaluation thereof were as shown in Table 1. The preservation test showed no particular abnormal change 
of the cans. 

(Example 6) 

By using a metaJ plate having an organic coating obtained by laminating a polyester f ilm having a compo- 
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! n J b V th ? “ me blended resin film as that of Exam P'e 1 except the composition, drawn at 
a ratio of 3.6 in the vertical direction and 3.6 in the lateral direction), the same procedure was carried out as 

r m rf® b "‘ USI ? 9 9rammer inslead of Petrolatum and under the heat treatment conditions shown in 
a le 1 . Properties of t he cans and the results of evaluation thereof were as shown in Table 1 . The preservation 
test showed no particular abnormal change of the cans. 

(Comparative Example 1) 



.. The “ procedure was carried as ^ Example 1 but using a metal plate having an organic coating 
obtained by laminating a polyester film of a composition shown in Table 1 and under the heat treatment con- 

mL 'k T ! r J he de "‘ ERV was 9reaL After ,he P reser vation for three months, the film had been 
cracked at the bottom radius portion on all of the 100 cans to which impact was given. Further, the film had 

^" Cra hTh ^ ab ° Ut l°2 0 31009 th6 Wh0le circumference on tha wrap-seamed BHR portion and the metal 

on ™ 1 " T f th ® preservation for one Year, leakage due to pitting had been taking place 

on 78 cans among 100 cans. 



(Comparative Example 2) 

. Jn^hT prOCadure was as i" Exam P ,e 1 but using a metal plate having an organic coating 

obtained by laminating a polyester film of a composition shown in Table 1 and under the heat treatment con- 
ditwns shown in Table 1. Properties of the cans and the results of evaluation thereof were as shown in Table 
d ® n , t . DRV 9raat the Preservation for three months, the film had been cracked at the bottom 
radius portion on all of the 100 cans to which impact was given. Further, the film had been cracked nearly 
along the whole circumference on the wrap-seamed BHR portion and the metal surface had been corroded 
After the preservation for one year, leakage due to pitting had been taking place on all of 100 cans. 

(Comparative Example 3) 



oh Jn*H h 7 PrC 7 T “ 0Ut as in Examp,e 1 but usin9 a metal p,ate havi "9 a " organic coating 

dSolTi TM 9 , 3 polyester f i,m of a imposition shown in Table 1 and under the heat treatment con- 
T- TtoSZZ frv Pmporties of the cans and the results of evaluation thereof were as shown in Table 

T The dent ERV was great. After the preservation for three months, the film had been cracked at the bottom 

Afghan" ° n ! °V 100 ‘° Which impact was 9 iven - and ‘be metal surface had been corroded. 

After the preservation for one year, leakage due to pitting had been taking place on all of 100 cans. 

(Comparative Example 4) 

nht I haSa T PfC 7 dUre W ? S Carried ° ut as in ^mple 1 but using a metal plate having an organic coating 
diSons^h y TM 93 p yesler film Gf a composi,ion show " in Table 1 and under the heat treatment con- 
? The Sn^Rv rr" 65 of thecans and the resulte of evaluation thereof were as shown in Table 

the nJl 7 V V ?® S T a L After the P reservatlon for three months, however, the film had been floating at 
the neck portion of the barrel and the metal surface had been corroded on 30 cans among 100 cans After 

^ fUrtherm ° re ,he metal surface had been further corroded under the film on the 
necK portion on all 100 cans. 



(Comparative Example 5) 

P T dUre 7 S Carri6d 001 83 in Examp,e 1 but us ' n 9 a metal plate having an organic coating 
°7'" h y ,am '" at '" 9 a Polyester film of a composition shown in Table 1 and under the heat treatment con- 
1 den™ *°^ rtfes of the “ns and the results of evaluation thereof were as shown in Table 

ab^t inTr T Tf ’ ter ‘7 preservation for ‘hree months, however, the film had been cracked by 
7 9 ‘ he Wh ° le c,rcumfe rence on the wrap-seamed BHR portion and the metal surface had been 

“ ri 7 ° n . K Ca , ns amon9 1 00 cans ‘ Afterthe Preservation for one year, furthermore, leakage due to pitting 
had been taking place on 20 cans among 100 cans. (Comparative Example 6) 

oh J n he33 ? pr0C ^ ure was out as I" Ex^Ple 1 but using a metal plate having an organic coating 

ditbiTl y t 3 k 7 3 7 yeSterfilrn ° f 3 cornposition sh °wn in Table 1 and under the heat treatment 
d.t|onsshowi in Table 1. Properties of the cans and the results of evaluation thereof were as shown in Table 

1. The dent ERV was great Afterthe preservation for three months, the film had been cracked at the bottom 
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radius portion on all of the 100 cans to which impact was given, and the metal surface had been corroded. 
After the preservation for one year, leakage due to pitting had been taking place in the bottom radius portion 
on 38 cans among 100 cans. 

(Comparative Example 7) 

The same procedure was carried out as in Example 1 but using a metal plate having an organic coating 
obtained by laminating a polyester film of a composition shown in Table 1 and under the heat treatment con- 
ditions shown in Table 1. Properties of the cans and the results of evaluation thereof were as shown in Table 
1. The dent ERV was small. After the preservation for three months, however, the film had been floating at 
the neck portion of the can barrel and the metal surface had been corroded on 30 cans among 100 cans. After 
the preservation for one year, furthermore, the metal surface had been further corroded under the film on 
the neck portion on all 100 cans, and leakage due to pitting had been taking place on 10 cans among 100 
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note ) Ex * : Example 

Comp. Ex.: Comparative Example 
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Claims 



S5 1. A laminated draw-formed container obtained by draw-forming a metal plate on which is laminated a resin 
film into a cup with a bottom, said resin film comprising a polyester composition which contains a poly- 
ethylene terephthalate component as a chief component and further contains a polyethylene isophthalate 
component and a polybutylene terephthalate component, and said resin film has a density of from 1.32 
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30 



35 



to 1 .39 g/cc atanypart of the container and has. on the upper part of the container, a trans ratio of ethylene 
glycol residue of from 0.1 to 1 .5 as found by the ATR method. ^ 

2. A laminated draw-formed container according to claim 1 , wherein said polyester composition that forms 

If nS 9?% bywei9htofa Polyethylene terephthalate component. 1 to 39% by weight 

pone^t! M<Sne ,SOphthaIate component . and 1 to 39% by weightof a polybutylene terephthalate com- 

3. A laminated draw-formed container according to claim 1 or 2, wherein said composition that forms said 
tereJht^lar PnSeS 3 P °' yethylene tere Phthalate/isophthalate copolyester blended with a polybutylene 
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A laminated draw-formed container accordina to claim 1 Ar 9 uihornirt nn!/4 n • w 

• , , . . w. wi.i^oiuuii men lorms saw 

A laminated draw-formed container according to claim 1 or 2. wherein said composition that forms said 
lene'ol m ? 3 ‘ etac T' y ®f‘ e ' obtained b V th e polycondensation of a terephthalic acid mono (or die)ethy- 
Su£egTyS ester ^ ^ 3 " d 3 terephthalic acid (mono) or 

6 ' hS a o7 i frl e 0.50tot5 r S ed C ° ntainer aCCOrdin9 ‘° Claim 1 ’ Wherei " Sa,d r6Sin f “ m h3S 30 inherent viscosity 

Uo7i n o t (1 m draW ' f0rmed C ° ntaineraCCOrdin9 ‘° daim 1 • wherein said resin film has a thickness of from 

A process for producing a laminated draw-formed container having excellent shock resistance comprising 
deep-draw-fbrming a lam.nated material into a cup with bottom between a punch and a die. said laminated 
matenal being obtained by laminating onto a metal plate a biaxially drawn film which comprises a polyester 
composition which contains a polyethylene terephthalate component as a chief component and father 
ranufmH 3 P r ye ^ ene J SOp h lha 'ate “ m P°"ent and a polybutylene terephthalate component, and as 

the sten’^H '7 TT ° f the Sid3 W3 " ° f ,he CUP by bendin 9 and elongation or by ironing in 

the step of draw-forming, and then subjecting the film layer of the thus formed cup with bottom to at least 

one stage of heat treatment at a temperature of the melting point of the polyesteJ composition ± 20 «C 
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